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To the younger members of the Medical School this annual convocation is only one
more incident to be endured in an overcrowded curriculum. To the undergraduate
with so many new experiences and so much new knowledge continually forced
upon him, the retrospect of even one year appears a long way off; and similarly
the events to be of a year ahead are in the dim and distant future. However, after
graduation and a year or two spent in residential posts, the passing of time takes
on an increasing tempo which becomes greater with each and every year. But to
the older members of the hospital staff this address has come to mean something
more. For each year brings fresh duties, responsibilities, and interests, and the
amount of time to sit back and think annually becomes less. So much so, that year
follows year with an unrealized rapidity, and it is by such recurring annual events
as this morning's meeting that the senior staff mark off each year from its
successor.
Since the last annual meeting three new members have been elected to the
Medical Staff Committee. It is therefore my pleasant duty to introduce Mr. R. I.
WNilson, Mr. S. R. Sinclair, and Dr. J. Martin Beare. We sincerely hope that they
will long be spared to make their contribution to the relief of pain and sickness
and, no less importantly, to hold and to pass on the torch to you, the next
generation.
In welcoming you to your first year of hospital studies, we have in mind, as you
have, the feeling that this is the real introduction to your life-long vocation.
Hitherto you have lived in and absorbed an atmosphere of academic calm with
systematic classes in the structure and working of the human body. From to-day
you are going to meet a new and very different world-that of disease-and
disease not only as it is found in the scientific study of pathology, in a bottle on
the museum shelf, but disease as it occurs in the living and sensitive human being,
with all his instinctive dread of pain and discomfort, his fear of death, his pathetic
faith in irrational and unscientific modes of treatment and the many other
psychological traits which divide the sick from the healthy.
I would ask you then throughout the whole of your medical career, no matter
how difficult the diagnosis may be, no matter how technical the treatment, no
matter how interesting or unusual the pathology, I would ask you to remember
that you are not treating just a disease, that you are not just a sculptor modelling
a statue, or a dissector of living tissue, but you are a physician called in by the
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to treat your patient as a whole, to treat his mind as well as his diseased body.
'l'he b'urden of learning which will descend upon you in the next few years will
almost be more than you can bear. You will experience that weariness of the flesh
of which Solomon complained and with so little reason in comparison with the
present-day student of medicine. However, with the passing of years and with
increasing knowledge, many of you will find yourselves attracted to one of the
many specialities into which modern medicine is divided. But as all parts are
members of one body, your interest in one part will always be the richer and more
fruitful if you gain and retain a knowledge of medicine in all its parts.
Not only must you keep your medical knowledge wide, but it will be an advantage
to keep in touch with recent advances in cognate sciences, for you are the heirs
of all the ages and of all the sciences.
The scientific approach is probably more discussed than understood and it is
difficult for us to appreciate the intellectual effort which has been expended in
acquiring each and every bit of scientific knowledge.
And though I have emphasized the concept of the patient as a whole, you will
find that pure science has much to offer in the diagnosis and treatment of disease,
that much progress has been made, and doubtless more knowledge will continue
to be made, in relief of sickness and suffering, and in postponing that inevitable
day when we must shuffle off this mortal coil.
Thus it may be that, on your first visit to a medical ward, you will see a patient
with, say, the type of anrtmia first described by Addison; and after a few weeks'
treatment with liver extract you will see that patient, who until some years ago
was doomed to death, restored to full health and strength. This recurring miracle
of treatment is the direct result of a disinterested inquiry into finding those articles
of diet which most readily restored to normal the blood content of an animal whose
haemaglobin had been artificially reduced.
Again in a surgical operating theatre you will see operations performed with a
margin of safety undreamt of even ten years ago. Of the factors increasing that
margin of safety, not the least are the new drugs available to the anaesthetist.
One of these is the active principle of the arrow poison used for centuries by the
South American Indians to kill game for food or to paralyse their enemy.
Chemically purified and scientifically controlled, it is now a means of saving life
by facilitating surgical procedures.
Or yet again in another year or two you will be admitted to the maternity wards,
where you might find one baby picked out of a hundred and see its red blood cells
removed from its circulation to be replaced by those of a total stranger but of the
same blood group. The saving of the life of that baby, predestined to death by the
hereditary incompatibilities of its parents, follows directly from a study of blood
groups in man and rhesus monkey.
These are three' instances of every-day practice, and though they may lose
something of the dramatic by their daily repetition, yet they can claim to be modern
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long continued and disinterested search for truth in pure science.
We have all different abilities for remembering facts or for arriving at logical
conclusions. It does not matter so much what views you hold but in how you hold
them. Instead of holding them dogmatically, you should hold them tentatively,
never forgetting that new evidence may at any time lead to their abandonment.
Do not accept new suggestions merely on the grounds of novelty, but analyse them
critically and in the light of basic principles or proved results. Be especially careful
in adopting new lines of treatment, bearing in mind that nothing is more difficult
to establish than a fact in therapeutics.
There have been two periods in the history of Europe which have been remarkable
for their enthusiastic curiosity about the facts of Nature, for the rapid acquisition
of new knowledge and for the ability to show their observations as examples of
general principles which reign throughout the natural order of things. We all know
something of the extraordinary flowering of the classical Greek civilization in
science and philosophy-in certain parts of which their work has not been improved
upon to this day. The Greek genius was philosophical, lucid, and logical; it was
interested in generalities, and showed clear thinking and bold reasoning. The
Greeks not only began scientific medicine, but they provided the basic elements of
anatomy, physiology, and pathology. It is from the Greeks that we get most of
our medical terms. Only the Greeks among all the nations of antiquity practised a
system of medicine based not on theory and superstition, but on the observation of
clinical facts accumulated systematically as time went on. Nor did they ever forget
that disease was a departure from the normal.
Thus Herophilos-he who first described the torcular Herophili, the wine press,
the confluens of the sinuses in modern prosaic anatomical nomenclature wrote in
the third century B.C.: "Science and Art have equally nothing to show that strength
is incapable of effort, Wealth useless and Eloquence powerless if Health be
wanting. "
This efflorescence of Greek science was short-lived and was followed by a long
period of stagnation. Indeed, it has been affirmed that during the period extending
from the end of the first to the end of the fourteenth century no radical advance was
made in technology.
It is our privilege and our responsibility that we are living in the second of the
two periods in history, when there has been a disinterested search for knowledge,
when there have been men "pre-eminent in elucidating the laws of Nature and in
applying them to the service of man."
In contrast to the Reformation, which was a popular uprising, and the wars of
religion which drenched Europe in blood for a century and a half, the beginnings
of science were simmering quietly in the minds of a few of the intellectuals, such
as Copernicus, who introduced a new conception of the universe, and Vesalius,
who is rightly regarded as the father of modern anatomy because he went for his
anatomical facts, not to the writings of the authorities, but to the subjects in the
dissecting room. Both typify the new mode of thought which is now accepted,
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called "irreducible and stubborn facts." As Whitehead has said, "It is this union
of a passionate interest in detailed facts with equal devotion to abstract generaliza-
tion which forms the novelty in our present society." We might here say, in
parentheses, that the main business of universities is to transmit this tradition as
a widespread inheritance from generation to generation.
Thus by the end of the Middle Ages, a new mentality is revealed with invention
stimulating thought and thought stimulating invention; for in the year 1500
Europe knew less than Archimedes, who died 212 B.C. Yet, in 1700, Newton's
"Principia" had been written and the world was well started on the modern epoch.
If the sixteenth century saw the first definite beginning of the scientific approach,
the following century was marked by an outburst of literary and scientific genius
-the like of which had not been seen from the days of Greek thought at its apogee.
"Hamlet" was published in 1604; Bacon's "Advancement of Learning" and
Cervantes' "Don Quixote" in 1605. By 1616 Harvey put physiology on a firm
foundation by his demonstration of the circulation of the blood, and Newton was
born in the year that Galileo died (1642) at the time that Descartes published his
"Meditations." It has been claimed that the combined labours of four men-
Galileo, Newton, Descartes, and Hughens (who suggested the wave theory of
light)-have the right to be considered as the greatest single intellectual success
which mankind has achieved, for their work compressed into one logical picture a
concept which extends from the limits of the stellar universe, on the one hand, to
the dimensions of a wave-length of light on the other.
The nineteenth century shows the flood-gates of knowledge and technology to
have been opened wide by men, who, with a new consciousness of power and of
a mission, were attacking unknown problems in every branch of learning from the
decipherment of Egyptian hieroglyphics to the discovery of a new element in the
sun. In medicine it saw the introduction of anaesthesia, the discoveries of Pasteur
and their application by Lister. The birth of one new branch of biology was
announced in the middle of the century, but ignored and forgotten until the end of
the century, and its significance is not yet appreciated. I refer to the theory of
heredity as founded and explained by Mendel. The origin and nature of life and
the mystery of reproduction and the similarity of one generation to the next has
alwavs been a challenge to the enquiring mind. It has only been during the past
fifty years that the processes of reproduction and heredity have been demonstrated
and understood; and in so doing they have led us to understand the evolution of
life, infection and disease, and the nature of race and class and the development of
society. It is not easy for us to appreciate the difficulties experienced by the first
enquirers after truth in this field. The great problems of spontaneous generation,
of virgin birth, of the relative influence of the male and female in heredity, of the
inheritance of acquired characters were still being settled by invoking magic or
superstition. It is worth recalling that the path which led to our present conceptions
of these problems was opened up 'by the invention of the microscope, which was
made a serviceable instrument in 1650. It proved so useful a key that within ten
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the blood circulating in the capillaries of the lungs and had thereby supplied the
missing link in Harvey's theory of the circulation of the blood.
In 1672 de Graaf observed the follicles in the ovary, which have been known by
his name ever since, and just three years later, in the same Dutch town of Delft,
Antony van Leeuwenhoeck recognised spermatozoa. But another one hundred and
fifty years were to elapse before Von Baer recognised the ovum within the Graafian
follicle, and it was only in the second half of the nineteenth century that the nuclei
of ovum and sperm were seen to fuse, and the movement of the chromosomes
observed and analysed.
When talking of the ovum the late Professor Walmsley told his class that the
thought that each individual started life as a microscopic ovum should make them
philosophical, but I cannot say that I was aware that his anatomy class showed
any evidence of being more philosophy conscious. I can assure you that I shall
not therefore be disappointed if you fail to be impressed by the statement that the
40,000,000 sperms which carry one-half of the heredity of Britain-and all that
that heredity stands for-go into a space no larger than the head of a pin. Perhaps
I should hasten to add that the distaff half of heredity is a bigger half, not
necessarily on genetical grounds the better half.
Important as these observations were, the centre of the biological stage was held
in the mid-nineteenth century by the doctrine of evolution, of which the world was
made suddenly and painfully conscious by the publication of Darwin's book on the
"Origin of Species." Darwin had been a world traveller and world observer, and
had come to accept the idea of change of species from his observation of plants
and animals chiefly in the New World. He had noticed that plants and animals
in South America were nearly all of different species from the Old World, though
families and genera were common to both. Moreover, in small islands like the
Galapagos, each island had its own species-ten species for ten islands-while
the vast continental land mass of South America might have only one species. All
this was hard to explain as the result of a special creation.
Two years after his return home from South America, an English clergyman,
Malthus, pointed out that more children are born than ever live to become parents,
and this idea, coupled with the knowledge that farmers and breeders had been
continually altering various races of domesticated plants and animals, gave Darwin
the idea of natural selection.
These were the facts that pushed Darwin over the edge from believing in the
fixity of species to believing in their variability, for in its simplest terms that is
what evolution means-that a species is not fixed for all time but is capable of
variation.
However, all theories of origin and variation in species, and all workers on the
problem, including Darwin, were handicapped by a lack of knowledge of the
mechanism of heredity. It was actually while Darwin was writing his famous
book that Gregor Mendel took the first significant step in elucidating a problem
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been all the great experimenters, because he asked the right questions under the
right conditions.
It is interesting to compare Darwin and Mendel. As we have seen, Darwin was
a world traveller; he was interested in generalizations of long-term processes. His
mind was contemplative; he was no experimentalist, but his book achieved an
immediate and widespread publicity which no doubt was increased by the violent
protests which it evoked among the theologians. On the other hand, Mendel was
fixed at one spot. His world was his monastery. He was an abbot, reared in an
atmosphere of scholastic philosophy. Mendel used the microscope; Darwin did
not. His mind was analytic, and his bent was experimental. Moreover, his work
was published in the Proceedings of the Brunn Natural History Society, where
it lay unread and aroused neither interest nor antagonism, yet it contains the seeds
of ideas more significant for theology than anything in Darwinism.
The theory of evolution is academic because the time processes necessary involve
such long periods of geological time, of which historical time and, much more,
the allotted span of a human life are such infinitesimal fractions, but it stirred up
the feelings of the man in the street in no uncertain way. It is difficult for us, a
century later, to realize the excitement and tension in the public mind which
followed the publication of his book. It probably reached its peak at the famous
meeting of the British Association with the controversy between the Bishop of
Oxford and T. H. Huxley. What a contrast with the recognition of the first facts
of Mendelism, which was born in the quiet of a monastery garden in 1865, and
the importance of which is only now slowly and reluctantly being recognised.
You are all aware of Mendel's ratios and his conception of segregated characters
which do not fuse but are free to reappear in the third or the thirtieth generation.
But Mendel also recognised, slowly it is true, but none the less vividly, because
it was at variance with his scholastic training, that this segregation of factors-
or genes, as they are now called-gave a deterministic interpretation to heredity.
[t is only with the last few years that the revolutionary nature of Mendel's
"elements which determine" have been appreciated. Mendel's conclusion was
derived from a carefully designed experiment. The work of Weissmann and other
Germans supplied the cytological foundation to Mendel's work by demonstrating
the presence and numbers of chromosomes and their reduction to half at germ cell
formation. A further and important advance was made by another Catholic priest
called Janssens, who saw under the microscope that the chromosomes, after
pairing, are held together at certain points called chiasmata when the chromosomes
break, cross over and reunite. This is a fundamental and generally accepted
principle in genetics, and explains the greatest stumbling block in the popular
conception of heredity, which assumes that children of the same parents have the
same heredity; but this is not so, because a rearrangement of the order of the genes
in crossing over creates a new genotype just as a rearrangement of the letters of the
alphabet forms a new word. It is a Mendelian paradox that brothers differ by
heredity and because of heredity.
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GWhen the late Sir William Bateson was lecturing to the troops in 1917 on
heredity a Scottish soldier said to him: "Sir, what you have been telling us is
nothing but scientific Calvinism."' Bateson reported the remark as "something
strange and novel-a flash of illiterate inspiration." But all the workers of
Europe and America on heredity for the previous fifteen years had been so
engrossed in their experiments and ratios that they did not notice this main
principle of Mendelism-only the soldier saw the implication.
The medical profession, of course, from the earliest times, has had some
knowledge of heredity as it applied to man and some of his diseases, but the
common use of the terms congenital and familial indicates that the doctors' idea
of inheritance were as hazy and obscure as those of the biologist. It has been
recently remarked that human genetics was a harmless occupation pursued by
doctors who knew no genetics or by geneticists who knew no medicine; but as each
group learns more of the other's work that gibe will cease to have point.
The discovery of new and more complicated principles in heredity has served
only to strengthen and confirm the conclusion that the genetics of man is essentially
like those of other organisms. Nearly every basic law and principle of modern
genetics has been observed in man, and indeed some, such as sex-linked inheritance,
were first derived from him as material. The difficulty of the genetic analysis in
man has arisen not only from the large number of factors involved and the absence
of pure lines, but also because of the few non-pathogenic variations in man which
show a simple Mendelian characteristic; and it is only single genes which show
this simple relationship. The only recognised single gene differences in man, which
are relatively frequent and are apparently non-lethal in their effects, are three in
number, being the genes for blood group antigens, taste deficiency for certain
chemicals and colour blindness.
The earlier studies in human heredity dealt with individual families, and were
largely concerned with obvious abnormalities. The newer types of twin and twin
family studies show signs of being a fruitful approach to the less simple examples
of Mendelian inheritance. Already such work has seen its application in the clinical
detection of genetic carriers of disease, in the solution of immunological problems
such as hemolytic disease of the new-born and in medico-legal problems such as
that of disputed paternity. Further, it is now realised that the very earliest signs
of a disease, so often unrecognisable, are to be found more frequently in relatives
of a patient with open manifestations of that disease. Thus new and earlier
facilities for diagnosis and treatment are provided. Less obviously, genetics plays
a part in infectious diseases, both as regards the host and the parasite. One of
the most remarkable differences between races is the varying degree of resistance
to a given disease. We remember that infection is a struggle between the patient
and the infecting organism, and that the reaction of the organism, like that of the
host, is within limits which are genetically controlled. When infection is carried
to a fresh community the result can be devastating, as in the case of tuberculosis
among North American Indians, or measles in the Fiji Islands. Not all diseases
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the introduction of syphilis into Europe by Columbus and his sailors. The initial
virulence of syphilis and for the next fifty years indicates that it was fresh seed
sownI on fresh soil.
The infecting micro-organism in adopting a life of parasitic ease becomes less
resistant to other environmental factors, including anti-bacterial drugs. The
number of resistant organisms which have appeared in recent years indicates that,
in the treatment of infections, it is necessary to aim at curing the patient, without
developing resistant strains of organisms.
Though medicine has supplied many of the known data of human inheritance to
the science of genetics, the effect of genetics on medicine has not been as great
as it could and should be. One of the most notable and fortunate exceptions to
this remark is that of the blood groups, the existence of which was discovered by
Landsteiner in 1901.
It might not be inappropriate to mention here that this knowledge of blood
groups is applied constantly in every hospital for preparing blood for transfusion
in surgical and obstetrical patients. The routine use of blood for those who have
been severely injured or who are undergoing major operations has come to pass,
largely through the agency of two world wars, and has proved invaluable in saving
innumerable lives by making the patient safe for surgery and surgery safe for the
patient. It is only those medical and nursing personnel who are in daily touch
with such cases who are in a position to appreciate fully what the constant supply
of new blood means to the desperately ill. I know I am speaking on behalf of
both doctors and patients when I pay tribute to the blood donors throughout the
country and to the members of the Blood Transfusion Service who collect and
type the blood ready for use.
Every successful blood transfusion and every baby saved despite Rh incompatible
parents bear witness to the practical value of this item of applied genetics.
Anyone who has seen the tragic consequences of a transfusion of blood from a
donor of an unsuitable group requires no further proof of the reality and importance
of blood typing. It is a vindication of Mendelism and a salutary thought that the
blood from one's own parent or offspring may be fatal when transfused, though
that of a person of a different race and colour but of the correct group can be
life-saving. Yet in the Southern United States of America, so strong is the racial
feeling between black and white that any doctor who transfuses a white patient
with the blood of a black donor is laying himself open to strongest legal action.
It affords one of the best examples how far astray the human mind can be led by
ignorance and bigotry.
As we have seen, the inheritance of normal or non-lethal factors by single genes
in man is confined to blood group antigens. colour blindness and taste deficiency
for certain uncommon chemicals; in contrast, many pathological processes obey
the simple Mendelian rules of single gene defects; of these there are more than
one hundred known in each of three groups affecting the skin, the eye and the
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muscles, of metabolism and of the nervous system. As the biochemical explanations
are more fundamental than anatomical, it is of interest to note that many metabolic
disorders have long been recognised and described, particularly in that remarkable
book of Garrod's, Inborn Errors of Metabolistn, with special reference to albinism,
alcaptonuria and cystinuria and the other disorders associated with definite
compounds excreted in the urine. Garrod has rightly been called the Father of
Chemical Genetics.
You may reasonably ask of what practical use is the study of heredity in the
practice of medicine, and of the many answers perhaps the most important is
the advice which you will be able to give to sufferers from inherited disease. Many
of these know that heredity is a factor in their trouble and will come to you for
advice as to whether they should marry; if they marry, should they have children,
and if there are children, what are the chances of the children inheriting the disease
in question. How important this may be is shown by the report in the "British
Medical Journal" some time ago of a family of four, three of whom had that very
malignant tumour glioma of the retina. The father of these children had had a
successful operation for the same condition when a child. Such case reports raise
questions of the greatest ethical importance. Again, in diabetes, there is sufficient
evidence to show that in a fair percentage heredity is a factor. Formerly diabetic
children did not live to grow up. Now the young diabetic lives to produce children,
raising a problem both for himself and the eugenist. The term eugenics was
introduced by Sir Francis Galton, and, as his pupil, Karl Pearson, pointed out:
"The word eugenics has the double sense of the English well bred, goodness of
nature and goodness of nurture." There is much confusion about the practice of
eugenics and it may be that the enthusiasm of some eugenists has outrun our
existing knowledge. Sir F. Galton himself said: "Natural selection rests upon
excessive production and wholesale destruction; eugenics on bringing no more into
the world than can be properly cared for and those only of the best stock." The
importance of eugenics has been enhanced by the progressive adoption of the
practice of birth control, which is biologically a recent and racially harmful
development.
The study of blood groups and metabolic errors belong to the laboratory and
the appropriate techniques cannot be applied to the great mass of clinical material,
and other methods have to be devised. One of these is the study of twins, Two-egg
twins may be as different as Jacob and Esau, but one-egg twins have long been
known for their similarity. The device of comparing the properties of twins was
discovered by Galton, and in his Inquiries into Human Faculty his research
proves the vastly preponderating effects of nature over nurture. The resemblance of
one-egg twins extends far beyond -their appearance; their susceptibility to disease
is similar, e.g., recently identical twins were admitted to this hospital on successive
days and each suffering from a perforated duodenal ulcer; identical twins have
one and the same blood group, and their capacity for mutual transplantation of
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tendencies and records of identical twins. He investigated thirteen pairs of one-egg
twins in which one of the pairs was a criminal. In ten out of the thirteen instances,
the other was a criminal too. Lange called his book Crinbe as Destinty. Further,
Lange found that his pairs of twins often rose or fell in the social scale with respect
to their families, but the twins always rose or fell together. Lange's work has
an important bearing on the study of heredity in general as well as on the heredity
of crime, because it helps to sort out what is important in the environment from
what is inherited. IThus we can see the force of the Second Commandment in
visiting the iniquity of the father unto the third and fourth generation, though we
may query the notion of vengeance when heredity and environment play such an
important part in wrongdoing. Tlhe evidence from these criminal twins show that
deterrence and reformation are of limite(d scope in treatment of criminals.
Although it is now over eighty years since Galton discovered the value of one-egg
twins, the importance of this field has not yet been really recognised and a vast
field of enquiry is awaiting exploration, e.g., the failure of transplants from one
person to another is due primarily to chemical (lifferences which are specific to the
individual, and the chief differences may become manifest in allergic reactions to
the inhalation of pollen or the ingestion of eggs, or the lhandling of primulas. The
relative importance of inheritance and environment in cases of allergy can most
readily be deciphere(d in the studly of twins. Another field for twin studies is
education. Absence of opportunities or an unfavourable environment will prevent
the proper development of the genetic potentialities, for we know that a child deal
from birth will have a less wvell.developed level of intelligence. Thus many of our
efforts in the three great fields of health, education and prevention of crime will
be altered for the better when we are in a position to study and evaluate the
similarities and (lifference of large numbers of twins.
Already we have learned sufficient from the similarity of twins to enlarge and
emphasize the genetic control and (leterminationi of those properties and characters
which go to make the individual. These include our general form and character,
our height and the structure and quality of all our tissues, our endocrine systems,
our temperaments and social habits-whether solitary or fond of company,
affectionate or the reverse. Also included are our intelligence, our memory, facilities
for imagination and reasoning and therefore our educability, our susceptibility to
disease, whether infectious or not, and last, but by no means least, our sex, male
or female, depending on whether the ovum selects an X or Y. In all these respects
our properties are limited and prescribed in the fertilized egg; they are inherited in
every cell of the body and are carried in them from conception till death. The genes
which determine these qualities mediate through chemical changes, physiological
processes, and aniatotmical structures. lihile this means a sentence of predes-
tination, it is also the index of individuality. As Darwin pointed out, the mother
recognises her own oflspring, from among millions, whether she is a human mother,
or a ewe or a mare, and each of us is also conscious of his or her individuality.
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our dispositions from the cradle to the grave and provides each with his own degree
of self-esteem and pride. This, of course, has long been known and has given rise
to such proverbs as "the child is father of the man"' and "what is bred in the bone
comes out in the flesh."
It is to the credit of the Church that it has always known and emphasized the
importance of the individual. The recognition of individuality is also the basis of
the working of the law and the practice of medicine. Indeed it is the primary cause
of our existence as doctors, for if it were not for the tremendous problem of
individual diversity the patient himself could cull from a text-book both his
diagnosis and his treatment.
There are many aspects of individuality; it accounts for the different impressions
which two persons have of the same scene; they see the world through different
eyes and speak in different voices, even when of the same dialect.
The increase in individuality which follows adolescence accounts for that
intolerance of each other's company, of brothers and sisters who played and romped
together as children and for the estrangement which may develop between parent
and offspring, between the parent's desire and child's inclination. Sir Edmund
Gosse's Father and Son, with its revealing sub-title-"A Study of Two
Temperaments"-is but one of many biographies of great minds which deals
sympathetically with this problem.
Perhaps the most striking contrast in the past three centuries is man's reaction
to man, is his tolerance of the other fellow's point of view. Indeed, this tolerance,
though often incomplete and variable, has been a basic factor in the growth and
strength of European civilization. The appreciation of the need for tolerance was
emphasized by John Milton in his Areopagitica, which he calls a speech for the
liberty of unlicensed printing. The need for preservation of freedom of thought,
and that means freedom of speech, is as great now as ever, not only in Europe,
but even more strikingly in the United States, the traditional home of political
freedom. For history shows that intolerance has never paid. After the revocation
of the Edict of Nantes, France intensified her persecution of the Hugenots. Her
subsequent loss was Ulster's gain. During the last war Germany might have been
first in the field with atomic bomb had Hitler not expelled his Jewish physicists.
In spite of Linnweus putting all men into the one species homo sapiens, many
observers have considered that the different races of mankind are distinct species.
Darwin had difficulty in explaining the origin of the different races; he said: "Since
not one of the external differences between races of man is of any direct or special
service to him, there remains one important agency, namely, sexual selection. All
over the world beauty plays an important part in sexual attraction, but as the
standard of beauty varies, so does the appearance of the different races. Darwin's
theory is as plausible to-day as when it was first written. The underlying ex-
planation, however, is changed by one fact of which Darwin was unaware-namely,
the Mendelian ratio of chromosome propagation. By the halving of the chromosome
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the chromosomes occurs; for in a population that is fixed in regard to numbers,
each pair will beget on an average two offspring. Hence in this population one
quarter of the chromosomes will be lost in every generation, one quarter will be
doubled. The loss or the doubling is by chance. This Mendelian ratio is the most
important of all, for it is the Mendelism of race. For natural and sexual selection
by permitting the survival of some offspring and not of others determines which
quarter will be doubled and which will be lost. Nobody could realize, before this
chromosome shuffling was seen under the microscope and was demonstrated by
breeding, with what tremendous stakes selection could play. This process of
selection acts not merely on genes, chromosomes and individuals, it acts also on
the group of individuals which form a stable community. This community forms of
its chromosomes a pool from which individuals are begotten and into which they
return their genes in begetting. The importance of the community in this respect
was another of Francis Galton's discoveries when he described colour blindness
among the Quakers, a group to which he himself belonged. He wrote:-
"I may take this opportunity of remarking on the well-known hereditary
character of colour blindness in connection with the fact that it is nearly twice
as prevalent among the Quakers as among the rest of the community. Nearly
every Quaker is descended on both sides solely from members of a group of
men and women who segregated themselves from the rest of the world five or
six generations ago; one of their strangest opinions being that the fine arts were
worldly snares, and their most conspicuous practice being to dress in drabs."'
We now know that colour blindness is controlled by a single gene. What is true for
one gene in the Quakers is true of all genes in all communities.
These remarks of Galton's form the first genetical analysis of civilization, an
analysis which now shows that the genetically fixed capacities of the individual
influence his beliefs and social behaviour; that these, in turn, influence the groups
in which the individuals will mate, and that the mating group selects and
concentrates the genetic capacities of the individuals within the group. Thus the
formation of a mating group by people who are mutually attracted and culturally
and genetically alike has a cumulative effect, because amongst human beings, as
opposed to all other living organisms, the group forms an important part of the
environment. It has not always been realized that a whole community working
for generations is needed to make a culture which is adapted to the nature of the
individuals of that community and which will give that stable and harmonious
relation to his environment which is characteristic of each of the historical
civilizations. In this connection language has become a powerful agent in determin-
ing the size and nature of the genetic pools within which the genes and characters
of the group are recombined.
The history of Britain during the past millennium has been determined largely
by the succession of conquests which ceased with the invasion of the Normans in
1066. The nine hundred years which have elapsed since these have allowed of the
111coming together of the characteristics of the earlier races to form a stable genetic
pool from which has sprung the Englishman of to-day and his culture. The United
States is now going through the same genetic process as Britain did in the eleventh
century, for the great influx of various races and cultures is now in the process of
active genetic recombination. As the genetic pool works towards equilibrium, a
rejuvenation and increased vigour may be expectedl in its inhabitants, quite apart
from the benefits arising from its natural resources or scientific advances.
Accordingly, we are witnesses of perhaps the greatest experiment in the develop-
ment of human races which the world has yet seen. Though scattered over half
a continent, the absence of political frontiers and the constant mixing allowed by
the rapid and easy facilities of modern transport puts the population of the United
States in a position to maintain its vigour and uniformity for generations.
Historv has many examples of stable civilization, the most notable, perhaps,
being the Ancient Egyptians, who formed a more or less closedl genetic community
for 3,500 years; China, for a similar time, but on a much grander scale, has
maintained its own uniform culture. It may be that this country ancd the United
States will exist in the millennium to come, but the greatest risk for non-survival is
not from any likely natural catastrophe, but from the hand of man, through the
agency of the atomic bomb. A high explosive shell will blast a body, but the atomic
bonmb, acting on the chromosomes of the radio-sensitive germ cells, will blast
human hereditv itself for all time.
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